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it of an analyte, 
support, a first _ 
electrode system, a second electrode system, and a ^= 
pair of insulating films. The first electrode system is 
formed on the surface of the microporous 
membrane support and the second electrode 
system is formed on the opposite surface of the 
microporous membrane support. The biosensor 
enables a rapid, simple, separation-free, and 
selective detection of the analytes. The ' ' 
does not require any bulky additional electrode, 
that miniaturization, point-of-care testing, and 
disposability can be achieved. 
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[ m t f $ f * © m m ] 

[ff *n 1 3 

^?L1t«It ; 

#7>7-««, H2«ffijg,is^, Rz?m2v~ KSpain^e*s®2«ffi5S ; &tf 

ffMffi, HlUMSgP, #7 77-ttffi, Rtf H2i|ffi,SS^«^ L fcHlUM ^ 
$2S«««*i^TP5 1 *f ©MH 

M ffl a ffi (c & file * ft T ^ S / W * b > it - o 
[ If * II 2 ] 

ta ib n i « a & & tf m 2 ii a & # « m « t e « it & s m ft x *f ^ w t s is s ft t ^ s , m * 

[ff *H 3 ] 

m ib n i « a % r tf n 2 it ft & # n u m t m m it & s ti a t* # *f ^ eg k s ig s n x ^ 5 , if 

*if lf3«©;W ^ >^- 0 

[ if * 11 4 ] 

at*siK«<o>w y+r-o 20 
[ff m 5 ] 

[ff M 6 ] 

w ib n u w tc e g -it s m « # , & , e & , is , % ft m , n-;n, u *j a , jit- 
[ff m 7 ] 

yi'^eftss^eiRsns, ff*3nfBic©;w*byit-o 

[ff M 8 ] 

WfB^LMM/^ ^ILfit^n>^y^aT'fe§, ff *S lfB « © /% ^ * b y it - 0 
[ff M 9 3 

M ft ffl fit 8 * / W * b > -9- - ic m A f S fc cd ^ ?L It ft H T? \f t> n » ^ H it A * ft fe 
MS * -T S K HX t\ -y H S: * ?» tc # » , i#aifit©;W*tyt- 0 
[ff *H 1 0 ] 

MIB^tf^^tSttfeStfH^, SP « T? S . I* * II 1 IB m © ^ W * -fe > it - o 
[ff *H 1 1 ] 

M IB m m , ^;l/n-x»ftaf*, y;i/3-xiBi**»*, ^^x-h^ftiP*. 40 
f - p - ;P ^ f b SP m , ^^^^-MifbSP*. B^7itE'®g|fbSI*, 7^n-;P^ftg|« 

/isgii^Bass^^iK^n^^ ff *s iota « © ^ >r * -fe > +>- - c 
[ if * 11 1 2 ] 

ffifBM^mcffiMSM^ Sfeil^fttiiCM^ftf^S^ If*Hl0lB«© 
[If *H 1 3 ] 

MIB«?eiiffi^f*^, -N^it75>;Px-^i.(lll)^n^^hA A 'J ^ A 7 i 'J 7 
^ F\ A'J i 7A7in>'7^F, p< ^ ;l/ 7 x n -b y s 7 x U — ^ A , 7xnb>-t 
7 * ;l/^ s ^ 7,7,8,8-r h =7 i/ 7 7 ^ 7 ^'7 ^ f f 7f77*;^>, - ^y7 50 
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n-fey, Hf/PTi'i'-fA, xF^^7-rF^by, l-^f *7it> ? - , )i. tF 

;/7>f fi/y, 4-^F + >'t7l--iK j.s.s.s-fF^^f/Ky^^y, 2,2-7 
J - V - [3-x f/H>Xf 7V'J yx;l/*t- F ] , 0-^7- y ^ > , o-h/H^y^ 2 , 

4-S>? P P 7 x /— fl/, 4-7;/7itVy, ^y^v'y, &ff7°;^>7>7 , ;K*^S 
SSi^IfRJtiS, If * II 1 2 IB * © >W * b > it - o 
[If *H 1 4 ] 

^»««s±gptc»*-^«f!»Hg^ftSfcf±»*-Kftg^ft (MUSSES ttHK 
* # is ft * f± S ft ^ ) * # £? ^ y F : 

5 PI $ tt a 7 F ; S tf 
^ <y F ± BP tc ?L ft S 1S©A/^ 
£ If *IIH3«©/W^b >9-- 0 

[If *H 1 5 ] 

£ W * fc tt v F ; & tf 

^ >y F ± as (c ?L ^ & 3 1 *f © # >s - 

[ff M 1 6 ] 

% # t? ft s fc tt -g- s ft ^ ) * ft is * v F ; 
SMSftii^f F ; R tf 

^J^ttft, If*Il2|2«©/W^-fe>9-- 0 
[ff M 1 7 ] 

iff ib £ i» ¥ « e g 14 & s s # a w * ft fc m m t # a w ft st ft 7 fe s , it * m 1 4 1 a « © ^ 

*b >9--o 

[if M 1 8 ] 

ffffBg^^ft/cBP«^ii^SP«S/ctt^fbSI«^e.3!W^ft5, If * II 1 4 IB ffi © / W * b 
[ If * II 1 9 ] 

M IB £ ti ¥ W £ g 14 feSWHAMf»«1Stc & IWt$fc(i(tf Btig^ nt^5, If * 
II10!B«©;W *b >9--o 
[If *H 2 0 ] 

BP « W tf H g £ ft S B m -m ft 8 ft & tf # «f ift H # & 5 H 1 f- x > ^ - ; & tf 

fff IB tg 111 ffi & tf ^ 2« ffi B l?Sc * ft T ^ s ^ ?L 14 1* H M IB H 1 f - x > M 

-^^27 L x>^-r E gt^gg^fts, if*]iiiB«©/^^by9--o 
[ 58 HI! © l¥ ffl ft IIS m ] 

[ 0 0 0 1 ] 

is m © ^ » 

*fSHJ5(±, ;Utt>*-titU©l?365 0 J; D M t , 14 If IL 

, ^2«ffi^, Sff'lS©»lI*^S^T^T, M!Biil«ffi«^?L14!*ft©-Mt 

fig 5 ft t ^ r , n 2m m % ft & ?l 14 m m © s. ft w a ® k jb * ft r ^ 5 / w * b > 9- - 
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[fftSf] 

[ 0 0 0 2 ] 

is m © w m 

[ 0 0 0 3 ] 

So ffc«MM, llt»t«f, fi«JH©££tt, l^tjtft§^Xit*SO* 
[ 0 0 0 4 ] 

7 W -b > it - © §f fi £ *j ^ T , T IB © § ft s a a E ffl f S : 

a) />§Uft, 

b) - o « ± © m JS S « * IS & L IE ^ij -b > -9- - -> X f A t J; S ^ ft © S JS % © »J S , 

c) A » £ S Rl "J? € ^ ft T f£ ffl T* # S -b > +>- - © US H , 

d) gUtnTffifc/W*^')/ Lfc^ >lf sR#*r(in vivo analysis), 

e) A X STJ m *y X f - A * -3 fc SB ?U b > It - i/ X f A T* © IS JS » ft 0 
[ 0 0 0 5 ] 

, 7xU^>&tf^ffi^nyu>©fci6©^-ttS*^ffi^W(ElA)^#^-rs©t€ffl 
cf ft T # tc (G ibbons^F , r Homogeneous Enzyme Immunoassay for Proteins Employing {S 
-Galactosidasej , Analytical Biochemistry, 1980^, f£l02#, P. 167-170 ;S.tfArme 
nta# , Tlmproved Sensitivity in Homogeneous Enzyme Immunoassays Using a Fluorog 
enic Macromolecular Substrate: An Assay for Serum FerritinJ , Analytical Biochem 
istry, 1985^, Jfl46#, P.211-219) 0 L^L, H BE ffi ffl K ^ T\ ±^ - 14 7° n h 3 - ;P 
^SP*SMffi<i£B£-ftSii£«, M IE 7? ffi * ^ H m W (c L fe „ 
[ 0 0 0 6 ] 

s fc , rioiftffic^'jxfvy^f^ * x -us ^ * ft fc 7 tr v y t # y x f- u > 5 f- 
-y * x -is ^ * ft fc # «f <» s tc » * s n f* ( tr * ^ > - if )]/ a - x -6-* x 7 r - h m * m 

M«-Kf*)©^fEt J; -3 Tgftf B A # ? © fc #> © ^ # Ml B - S @ ft ffl EI A^ S 
^ ft fc (Schr ay# , T Separat ion-Free Dual Solid Phase Enzyie Immunoassay for Macrom 
oleculesj , Analytical Chemistry, 1988^, H60#, P .353-56) 0 LA 1 L, XL © <t 5 * 

[ 0 0 0 7 ] 

eia^is^^ ft /c«Mfb¥w«ffj^iraTfe s fcs^rasii^ftT^^o M^ffl 
m s © & s fi s m m k m l x a m js # * ^ fc ^ , ^ f* j&. « is n k m m m k m m r* # s 

^S^gS^-rsofc^ffl^frSo L^L, EIA$ fctt^S-b 5 fcJ&tc«tt 

fk¥W«ffl^«It-§ c t»L t^a^liti^^gp^of < olggftt, K f* ^ ^ ^ 

e. ftfc«a©affit i£?nt^ s^±^-tt^WiH^ji?@f*ffl© c © £ 5 at 

ffltSCfctitSI^T^S. ffi©SJSt)H tMS^ig«Lfcflt<:i±, IS^^ftfciP* 

s 14 * ?i s -r s «& t m % a h * w> ua -r s w tc « s © a m % m j? l a it ft a a 5 a 0 

[ 0 0 0 8 ] 

SftWSillt L T , n^y h (Cozzette)#(c; «fe 0 1 99 1 ^ 1 1 ^ 5 H [C S g * ft tc * S # 
fFSl5,063,081^fc:«fcS t. KJIC© «t 5 ftfRFSW*»«fi»SI*tfttH-r 5 © U ^> K/U 
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» , m * « > §8 & tf ±a ft ffi (s « 25-26) 1? s jg * n r ^ r s ^ s n fc fc m © a *p m m t x 
ns/u^-b^-ii, m s & tf n 2# «f % « # m m & k f* £ # & m ^ m t m m -r s £ 5 

£Mf s c tia^T-by*-i^iiJn§(gi 47-49)0 

[ 0 0 0 9 ] 

sfcrnommmt lt, ^;p*7(Me ye rhoff)#t £ d 1998^11^ 3H tatg^nfc^a 

#fF 11 5,830, 680^ t £ S , * b >y h (cassette) fc gi L T 7v M 7§ « S 56 £ T 5 <fe 5 10 

^ 5 o w e # -fe v v s± , * © - o © ffi # e itt4iiT*3-f-f >^'?nfcf ?l 14 mmt 

#It5t, 0 Hi ffi IS b ;!/ © IE S * M ^ it L fc fc © , M IE t> b >y h f± II S& « ffi $ fc f± 

I'lti^^^asn^ ^ m it r z$ m m m SttT'ts^aA^^So 

[0010] 

ti> x. \c , * TO M T S W * & tf U ft © ffl ^ t fc fc> f\ tu IH IB $ L fc m & * j£ flg 

[ ft to © us * ] 

[0011] 20 

n to © m m 

*f6TO©i«t±, ^?Ltt»M, £i»¥«Kgit#fcs«is#0£SftT^5fgiitfii^ 
sg2M&, M-*f©M«#*. MiH^i«ffi^tt^?Ltt»Ji©-affitBfiSc^nT 

^T, WfE1§2M^i^?LttSM©MMffi£M£ hTV> 5 / W * b 
[0012] 

*»ffl©sfeflsciWB, £ ?l tt » si , t « ¥ w t ffi it # & s m m ^ m s * n t ^ s n 1 

« ffi 5fi , « 2* ffi ^ , ;WH, SOltfg§l»©A;^^t», fff fHUl 

n m % t± ^ ?l tt » ii © - m m k n t ^ t , m 2« « ^ « ^ ?l tt » n © s *f w m. m k 

fiSc £ ft T ^ T , » * «f ift H ® ^ f* * tt S * -m f* ® ^ f* & * V H (C @ S * ft T V^S 30 
[0013] 

[0014] 

58 HJ5 © f¥ ffl % IIJ 0J5 

*56HH«, ^?Ltt»si, snitffi^ H2«i^, so 1 i ^©iii($ /c f± « «i a as ^ 

5 1 ^ © Sfc H » H ) £ ^ * , Iff HE ^ lUffi ^ It % ?Lit If H © - H ffi fc fig ^ ft T ^ T , H 

2ii m % fi ^ ?l tt « n © s *t w m m k fc $t * ft r ^ s ^- b y - ^ g « -r s 0 * is 

[0015] 

m 2kr v m 2b;& #m -r s t , *^rat«ts/w*-fey9--tc^ffl^ns«^fb¥^«fflio 

Ofi, ^?L14«M10K ^l«ffi^l02, Rtf ^2«ffi^l03^^Jy o ^l«ffi^l02tt, ^ift^s 
«tS14^feS^H^@S^ftT^Sff»llffii04, lMiiilg SB 105, Rtf^lU-KSf 

fflni06^5ftoT^S 0 ^2«ffi^», ^J^>^-«ffil07, H 2M ffi 3$ IS 1 08S. H 2 U 

- hsp m n io9fr e. * o s 0 ni«ffi^io2t ^2«a^io3f±, waaisgpios, 108© 

[0016] 

/W^byHt-t^il^ ftSMffc^WMioofct, ^?Ltt«Mi0K ^i«ffi^i02, 50 
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8 2*fffc (02B)£ fctt#*f^(H2C)«ffi^l03^#?J o ?fl«ffi3U02tt, £ » ¥ W K S 14 
fe§il^i£?titl^fflSIl04, ±Mllll©JgffiEM2ftT^3gllM3ilS 

gpio5, Mm y - HSPffl n 106^ 5 * -3 tt> § o H2*a^ti, # 7 y*-Mio7, 
HMTSP©±gpaffi nt i^H2«ffijg s 35 io8, &tfi2U - Hspm mo9fr e, * 
ot^So niu - Kffmnio6&tfH2U - Kffmnio9tt, snsMisanosM H2« 

1 05' i: T H © S ffi fc m l?Sc * ft T ^ S ?g 1H ffi M US SP 105 T SP S H ? *f ffi T S 7? ft (c - f@ 

©3isgpio5, 105' ftSiigs nr^ s 0 mmm^io2Rzfm2nm^iom. v >r 

V F tc ff A -T S d t K «t o T ttffi 3S,fgfS 105, 108^ 3 |g £ •£ « M fi^ E g jjg £ ft T ^ S 0 
[0017] 

fglM f|2«ffi^l02, 103«, ft¥S«iSfti±ilWIit ioTSIWtfiittfeS 

ilt x/^-y ^ y y 2) c 1 1 i o t$ fctti xi^tfEittfeiiil^x ^ y - y 7°y 
^htscfcici^TfSJftS. fg 1 Mil 2m Mi 02, loa^^jsR-rsfca&tffifflt?* 

st^wtfeittfestiicii: l t , esfissi^f, k « & tf & , a & , m , p 

7 , U P 9 h , ;l/ f - 7 A , >\ *J 7 h , ^X^^A*fci±a©j;9^e»ttfeS^ 
JS * & , C ft (C PSS^ftS t ©T?fift HWteSttfcSilB, £J150A~$J1 

000 a © * & t? ^ « <t * ft fc « is (c fig r s o j 5 1 s l < b , e » 14 as s w m m © 

JJ»{4 200A~800A -fffeSo £*ffi&S'»HJBfiDSfejf$LV>Af#fcJ^ 300 A —600 A 1? 
[0018] 

^?LttSMlOl£Mt-Sfcfe£€fflT?^SM«, »SR, « ? IS m M i\ W Jk XS ft {* © <fc 

ffi^3S;fr*8Fo T i^a W-ftfcf * 5 ^?LttSMioiMJ?Sc-fSfci&EMT?^SM 
CMHT, til^f (t^O>, - h P -fe )l P - X , * U If - U t* > ^ 7 71/ * ^ H 

5S ?M 14 -b 7 5 >y 2 © «t 5 * M «l ^ H * # tf 0 ^ ?L 14 i~ << p > * v ^> a B 11 ?J< 14 7 fe D , H 
H W E ?M f4 SI ^ * ^ ff^ SI T* © ffi H ± Eff^ffi-pfcSfcfcSfSL^o 
[0019] 

Jlfce*ffifeSiftSI«*n--r-f>^bfeft(cfe, Mfi^o.oi^^py^^Lio^^py 

iEH©sia*Kpofc^?Lffi(c*t)#So a fi w (c « * a i$ © * # * * * e. c * # < -r s c 
t ^ ni t s ^ , z. ft {± s m % m ft m \c m » s fc & t € ffl * ft s it dp e m tt w h © « ffl 

fC <fc D fil PI * ft S o !f$L^fS5B©*t?ii, US 0 . 2 /x m~^l 0 .45 /x S 0 d © j; 

9%«©*lr£tt, 5000Da H±©^fl^i^fell /£• If ■pttfc<#*f'&SI#2 PI * 

[ 0 0 2 0 ] 

Mfb¥WMlOO©M», 1f«]1tffil04, gH«ffi31ISSPl05, * ^ > ^ - « ffi 107, & 
t? ^2«ffiil^gPl08^Pt^T, MitllO, lll-e«t)ftT^S„ ffiUMllO, lll^^fiSc-r 

5 to t {j ffl ^ ft # 5 ^ it a , ^ y tr - ;i/ ^ p v -r K*ft a * u tr - ^ ^ n =y -r f - if x ( 

2-X 9^ 71/^ 3r 71/ ) -fe t\>r - h , # U 9 U ^ > , * U * ^ ^ 7" - h , ^ U 

ixf;i'Ci3ftl , J if - ;i/ ^ p ^ -f F © a £ f* * # <& , d ft tc PS s ^ ft 5 © "e f± 

hLfcti, j»«La-rscifctc«fcoT^fi8-e#So ie«flino, nm, ^?Li4«M©ffi^a 

1 a h © k m m m z m ps l , /w^b>^-©^^^a/>ftt-s 0 ^ ?l 14 it s t -f n 

>M©±^ * #S2Cfc^ L H2Ftc^ L fefiD t m 6. , « M W » IS ft *& M t> Rt * ft , 

7° y y f £ ft , jiitsc tict^Tti^afiLt^w^-tyf-i^i^^^^Bft 

S o 

[ 0 0 2 1 ] 

^-b >^-© ii © j; a *ff?SI(H2C~H2F)tt, ft Bf £ B f S „ ^«:^*Lfc^ 

?Li4«ffi^ffini4*^-£7°y > f * ftfcjiiiegp«ffif±gijffi£Sig"e#, wmmmK^ 
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D ) J; t) § i 1 1 S T t So *ff55ffirM-*fffi«a«KS*tfJihbfe^, nmttr-MMMZ 

tsc^^sttssi, # *f » it - a -74 a m m a x 7 y - > 7° u > f * n fc # 9 > 
[0022] 

flf^Hoa&w&EittifcnrffiK-rso * , > w * * > ^ - a « ffi * * s k & s t l * ^ 
fc n, §y ft , Ji ±1 »j ss/cttf^ftttsiT-tSo 

[ 0 0 2 3 ] 

0 3tc ^ L fc «fc 9 tc , BJ? t £ 5 sj- b > ^ - « , MffiM«£:M^«M© 

6 m © fc » t a f* k m m m k € m -e * s 0 n m 5 n s £ w s it % a a , 9 7F n - x , 3 u 

X x n - 7F , ^ 7 x - K ^l/7f^>, M fi St , ® 8! fb * « , 7;Vn-;K 7 5 7 Si 
, 7 7l> 7 7 - h bf 71/ ^ - h , & 7 )V 7 * - h * + it P 7 -fe x - h * # » 0 n U 

x x n - ;K 7 7 x - K 7* ;l/ 7- * - F , mm it ykm, & 7 ;l/ n - ;i/ tt , # /? n u X x 

p-;k mm, ^ 7x- h wntmm. 771/7 7- hsnbM, mmywrnmitwrn 

, S fc fi 7 ;l< n - ;l> gg f b gf * * f£ ffl L T £ « # flf T* # S 0 ft » 11 ffi £ S « £ ft S « x £ 3 
M {# £ & , 7xnt>tL<(ifCiitt, ^77feL<{±^©S!»f*, W«f5»1t±M 

, sfettif*ny>*ffiffl-rso « x e a « th* a , »*tiie-&bTffS!i«a(c0S*n 

7 5> 7F x -7 MUD* P 5 F , A'JH7i'J>'7-F, i)iJH7in>'7-F 
, x7l/ 7 x p -fe > , 7i'J>'-H, 7xnty- ; e7 A;l/* , 4 1 v';H, 7, 7,8,8- f- 
F7-77M^7^7, fh7f77/W^y, - y * P -fe y , N-^f;F7^^^7A 

>^^77i, 3- * f- ;b -2-^ > 7 x * y~ U / > t F v V > , 2-7^ F + -7-4-7 U ;l-7 i 7 
-71/, 4-7 5 7 7 >x tf U > ? ^x7l'7-U>, 4-757 77f If 1/7, 4-^h^v'X 
7 h — 71/ , 3 , 3 , 5 , 5-x h7^f;K>777, 2,2-7 77-7-[3-Xf jM>Xf 77'J 
y X 71/ ^ X — h ] , o-v 9 7 - > , o- h 71/ ^ > , 2 , 4- * P P 7 x 7 — 71/ , 4-757 
7 x x 7 > , ^ > ^ ^ y , & 7 71/ 7 > 7 71/ - * # €y „ 
[ 0 0 2 4 ] 

if ft m K <fc S ^ W * -b 7 -9" - <D * fc ffi © S? S L ^ H ffi fl»J ^ , 0 4AS tfg4BlCgjnT^S 

Sj«aio4, nmflijiiigspio5, atf^iu - Kgpmnio6freas&i««5Rio2 ; * 7 y 

*-«ffil07, ^2«ffiil$ggM08, &t>'i!2U- Fgfmni09^S^SIl2«ffi^l03 ; 1 *f 

(D m m m 1 10, 1 1 1 ; » nx ^ v f 1 12 ; fteo't^ifftiA^iffffflta^TaA^ns 

J: v K T 5 ^ ?L It ij H 1 1 3T? W e, ti fc W H t? V # T ^ S „ 
[ 0 0 2 5 ] 

^ 5 o il^^f?aSi§l2!!)^?LtttltIIt 5 KHX^ y F 1 12 i: * n fc I* ^ 

$HT^5iftfS7(^vh7y 7 h)©i9&MSil(i, 7: # * R « # S f 1^ , ffi It 
iilStf/g^^tif^yhD-ii/tciOiit^, ftS&*«l04KB££tt-C^5£i& 
¥ g It 5 tf H t jfii « fc It & g M ? # S «t 5 t * S o ^ t) ¥ m K S It fc 5 ^ H © M ffi 

«tS1t^fcS^Ht*§ 0 lEfbS^T?^ S iftHtt, tl7tf K) $ktf1t K) LT 

, / 7)fil©Ifi(cttltstIWii|5tit§J;9t&^gil£^nlitts 0 $ 
^?L1tl*MlOK 8ftiR^yHH2, Rtf » (/^ ?L tt tlH 1 13© if gp t <fc D ^fiSc^ n« fb 

[ 0 0 2 6 ] 

-77, /W^by^-©rtgMc£A2n§MSM2fcW--c?tt% < , »*SJiSlc«t t) ^fig 
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^ftSM^SUX^y Kll2«iK£ftT, » 30^~3S 20Bf « ft SJS * nTfg tc f 5 

So si b t as^ ?i n s <t ^ 1 1 § fc a e , y 7°&tfMft »ftft a ^ > ^© ^ 

- f± 0 3? ^ L J; 5 tc Jft. % It ft X tt * < ft S K fe M ffl "P * S c 
[ 0 0 2 7 ] 

^^ratctSilfinWftHaiM^^bTVSo H 6 A TA / W * b > it - 
BSl&tf H2^?Ltt»Ml01a, 101b^SStftjBl30£:)g£nk:Mo H6BTA /W* -fev it 
-ttH2^?Lttl»Ml01b, KMH130, Stfy7Xf >y^!1140^Ii)Ptt&„ 
[ 0 0 2 8 ] 

*»raic«fcs-'W*-fe>it-{4, ei At «fc t) # w s e a * i& ta -r § tc $ t # % m m m f* m 

[ 0 0 2 9 ] 

H7Att, *H0j? £ «t s /W >it-©§? S L ^S&jfiffl*^ L S 0 H7A£#tSTS£ 
, ElAffl;W^b>it-t±, f?LttIIioi; tftf WlcffittfeSM(ffift)im£?tiT 

^ s » « a io4, n im m m is smosr xs m 1 u - f » a n 106^ s * o t ^ s ni« s ^ 10 

2 ; # 7 > ^-«ffil07, H2HffiiSISgn08, MH2'J - FSEtti P 109^ ft ^ T^SH2 
«S$103; l *f«Dlft»Jlllo, ill ; &tfll*-SSIffi£##!»iK£ttl£S£tt;fe>W K 11 
4a ; ft 5 tf (C?L117, 118tffcS 1 fcffiD*^ — 115, 116*-&€y 0 
[ 0 0 3 0 ] 

h 7A& h 8* # js -r s t , mm? nrcitftMi&ft®. m «foiistfiR«ft is n # s s 
E^EEt^nt^s. # w ti h * ty is m m m (.m «\ jih % ) # ± as # ^ - 1 1 5 k m 

fiS^ntcMcDS*-ast®^-ft^KiR^nT^s^^ f 1 Macw a «\ - fnt/i/o-x 

m. iSff«7XiI)lc8«lt8J:5lc4S. * ft 5 , SlCgl^ ntl^l*-^ 
W»Hffi^ftfc^WSeSI^ff»l«Sl04K!»»*nT^S£»¥»KffiffifeS»H(Sift 
)(cj»*W*)ie-&*^fi8-rs«fc5(i:*So IS ^ # 3£ # K B fiSc * n fe % (c , ® # f* SI * © # 

sw*aH^Ta5*^-ii6(c^fi8*nT^s?Lii8*abTaA*nsoasi{4Sia*s 

M T S «fc 5 £ !K M^Sti/ci*-»lJflIi^ftt8«4tSJ;^c*t), Sf*£M 

tftftt(Wfti§*£it8<!:5lc48. * ^ W fc fi*t 102© M £ £3 £ ft 

ISaSlEJjDttffliSns. «M«ftM«fS^Lft^gf*-##rMli^ft£ 
»H©SJiS(«:«fcoTfe^fi8*ftSo LfrL. IS £ b ft ^ SI * W ® H g? ^ f* f± , « ffi a 
ffi 5 75 5t ffi ft T ^ 5 tc to SP « -» H S JS ^ e, 4 file 5 ft S « ? ^ it ffi tc fij ii T? # ft ^ 0 

coinift?, ?5t a pg & tf » m m m * « bs t? # s 0 

[ 0 0 3 1 ] 

« ^ w ft is ^ f± if s s ft tc si « tbfij ts©t\ ^tjfgaioi^ig 

ft8^5£iWtI£l?t§„ $ , * •> > ^ - It ffi ^ 1 0 3 ^ ?L 14 « M 1 0 1 © £ M W a ffi 

tBgSc^ftT^s fc«>, iiiqw*«a»*^stb*^o btc^oT, />§yft^ft, 

gf ff^ @ f* IS ft ffi b > ^ - * # 6 ft 5 o 
[ 0 0 3 2 ] 

H7B, H7C, H7DMH7Ett, # ^ * HJ§ (c «fc S S 3 l£ ft fc / W ^ b > - <D * tc M ft 5 
ffSLl^lISiLtl^. H 7B& tf H 7DJC ^ L tc «t 5 (c , £ H ^ © IK £ ft T ^ 5 Ay 
F 1 1 4b^ it m is ft T ^ X , cnii^firgai^^^tlf titiiTtSJ;9 ttS„ H 7C 
Rtf0 7Dfc: ^ L tc j; 5 fc , 5 F lMctfiiflq * ft T ^ X , A f* sk M K is * ft T ^ 5 @ 

mm, & ?jl n - £ ft fc 3 > F n — i DitoTliUtSo * tc , g Q Jt S S * tc 

i^t, MS?§«^ffiA^ftS?Lii7t , Hgl^ftA?tiSllSf j«p/t118' tc^fflW 
tit) SIS^ ftS?Lll8tf ClEf S^nt^t, ailfcllgS?;? p. 
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6Exy*Xll1-ScttJ;^Tfi?nSo Tap»«ii6tf x y I^Ilt «fc D ?LH8 
, MMW119, Mlf/S^llS' SMthtf, ®2Ta5fit±^^SK*So 
[ 0 0 3 3 ] 

31ftil< asnt^S «fc 5 K, B*-»«f»fiS^ft i D »SI*-Kf*S^f*;^W K 

ftSf«-n i/Xfn-;«, XU tn-^-3-*X7r- hUfkM-^'J ■fen-;l/-3-*x 
7r-hJif 1 h StftSf«-t°;l^- h *L 5> 7 * 5 - ■£ -NADHft , #*^-*tf-H 2 0 

2 *f , l- if iv x * - h m ft m *-l- x* ;i/ X ^ - h *f , tr y ;m* > St ft SI m - e V ;i> e > *f . 
7;^U y*X7r-Mfcii-p-75/7xy-^*X7r->S, Mx";V3-x 
St ft SI « - X' ;P n - x *f {i , 3g ^ ft SI * -» H *f T- & 5 (* B # If H 5 , 830 ,680^ # M ) 0 

[ 0 0 3 4 ] 
[ 0 0 3 5 ] 

^ sum a ^102 ; H2itffi^io3 ; m 1 nvmmm^isfr, tufEiii«Mio2tt^?Li4 
»jiioi©-affitc^^^tiT^T, tg 2 mm & 1 o 3 1± ^ ?l 14 « m 1 0 1 © s *f 1 j a m \c m % z 

x y^- 200t fuB L, SI*© fc i6©8H^fg 2^ x y/^- 300tCfig-r 5 0 
[ 0 0 3 6 ] 

H9(c^bfe«fc 5 (c, Sl«ffi^l02i:S2«ffi^l03^^?Ltt»Jll0l©MMffit«tBfiSc^ 

[ 0 0 3 7 ] 

# f§ HJ? (c «fc 3 ^ * -fe > it - tt , Kf*£M§§«T?^S#MHft£H©J;5ft&©T?& 
Riti-efeSo c-sjstts&fi. hcc, psa, x b/f >*x*^7--^(n5i-s? * 

MB, BBMMM), h n > (troponin), 5 * X* n If > , II §1 5 ^ f X , 7 ^ 7 'J X - X* 

fn^Kli*;^^, FSH, MlnlU 7* U X ^ h 5 n ft (glycated) g & H (Hb A 1C 
^77^h^^>^)Rt>'>>>^V*'>^^XcDj:9ft^«ft#Se^ft'7^;l'X^||31L 

fc ^ « ft s e h * s ri s s o 

[ 0 0 3 8 ] 

t!KT?tS. W * fcf , y * n - x BS ft SI * «• SI « (c ^ ffl T 5 , ffSL^Utt^;^ 

- x -z? s o ^;l/n-X{4^;l/n-x»ftaf*©«!8ffffl(«:«fct)^;l/n>»(c»ft*n, 
H 2 0 2 ^4*T2»o H 2 0 2 fi ffi +700mV© ^ x > ^ -V ;1/ ( Ag/AgC 1 tM LT)t tMWftf^^S 
fiSct So 

[ 0 0 3 9 ] 

s *f t , 7 ;p * y tt (D * x 7 7 - h si ft si m & m m 2 n ^ b# , p -t 5 x 7 x - & * x 7 r 

- h ^ jf * L ^ „ p-7 5 X 7 x - ;l/ * X 7 r - h l± 7 ;1/ tl V © * X 7 7 - h M ft P * © 
tx fc * =r y 9 s -V ;l/©+190nV(Ag/AgCHc*f LT)©aiift«ae^f8^^^fiScLT}iljn(c;BSft 

[ 0 0 4 0 ] 

Sffi, B?¥ r 7^ H'iiBSftSf«tt, e z O^IIt:ffiffltS„ gl ffi ^ f* K m S ti 5 Fe 
(II){±, FedlDtBSft^nSo Fe(III)©3l7Ct «fc D Jgfig*nS«8ftf±-100iiV©S7C^f- 

[ 0 0 4 1 ] 

Sf«, «?f5iiffi^f*S fcttKf*© <fc 5 StifWtffittfeS t)H^ff»«ffi{c:^iie^ft 
55 <r , ^ fc (±ft¥WftlS^t <fc D 0£?tif So £ifWtiStt$SiISl^ffifl 
t?»TLfcfi, gits^(aoTiiW4ii^Tts„ c © «t 5 ft 7? m f± , 
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© a ffi tc ?b fig s n s s tt f b * n fc g i* - ia * ^ t> * n fc m - m £ f u ffl -r s 0 7 ^ * ;v f- * 

-;K 7 5 7M # ;!/ # * ;m © «fc 5 &£jSffi{b-&%£M't S^fil&T? j££ J; D , 

Mt^WS^^bflS (Meyerhoff^, Mikrochim. Acta. 1995^, f|117#, P. 195-20 
6) 0 
[ 0 0 4 2 ] 

TIBM«SLT, *Sl«i0i»t8!:i:iijce?8, Lftit itt HJi * T 3 fc ft © 

[ 0 0 4 3 ] 10 
1<g ffl * ft fc tl H i: £ JS to K * T IB K m f ■ 

9 )l> a - 7 ^{kB#* (GOx ; EC 1.1.3.4, VII-s ff^ fig , 245-900#{u/g, Aspergillus Nige 
rfrUf); 2-[N-^;l/^ U 7 ]X* 7^(MES), 1-Xf jl/-3,3-^^/l/7 5 7 

7° ok";l-A ;P * s> (edac), N- m Fn + ->x;^*x^->y^; F (NHS), A'J^i7 

x U VT — K (K 3 Fe(CN) 6 ), ]S - D ( + ) - 7 )V a - 7 s 2- 7 ;1/ * 7° h X f- )V 7 = 7 , MDL-6, 
8-f- :t f- 7 (thiotic)iS 7 5 7 (Signal b A¥ , St. Louis, Missouri, USA); 1,2-v^f- 
* 7 -3-^ 7 * 7 y 7 SE , 3-^#7°r-7°nt£*xy?SK ll-^^*7°h7>x*7 
^f'yi'l, 16-7 7° h ^^*f * 7 >y 7 1$ (MHDA/C16), & 7 x P -fe 7 7 -fe h gg (Fc 
-C00H) (Aldrichfr b A¥ , Milwaukee, Wisconsin, USA); U 7 % * * - t h V 7 A & tf 20 
U >K-7]<*^ h U 7 A (Kanto Chemical^ b Af , Tokyo, 0 * ) : - h 7 V (Nytran) tfJ 
M?L14^ P 7M (SP£© A t £0.2^ m)(SchleicherMSchull of Keene, New Hampsh 
irefr b Af) I & - h P -tr ;b P - 7 (NO fll (Whatman International fr> b A¥ , Ma ids ton 
e , H S ) 0 IS ffl L fc ffi © M « , t^Tf S^lftlStS {)OT*$§o 
[ 0 0 4 4 ] 

M * 7 7 7 - h M^Jfizk (PBS, 140mM NaCl)T??Pff L fc 0 T ^ T © 7j< 

?g « M 7j< M L fc (18MQ cm) 0 7)Vtl V tt»*X7 7- M* ftS* (AKP), p-- h P 

7i-;l/*X7r-h, 7 tr s> 7 (IP © a # b A ¥ ) , tr ^ x tr # 5 > H) , & -if ^ 

^^fcjfllffif 7/^5 >(BSA)tt, ;X~'Jfflt>h;HX(St. Louis, Missour i) © ^ V 

ft (Sigma) ^51ALft„ p75/7i-**X77-Hi 1 p-- FP7i-^*7 7 7 30 

18MQ )fc o fc 0 

[ 0 0 4 5 ] 

( 1 - 1 ) *f m tt - a - *f m © ^ ?l tt ^ « « © m & 

^jl>\±i-^U >fll(15x 30mm z )^^tl6 mm &t>lS13ii©Sf ffl P7 h 'J «;7**jf ^ftI34A 

>^Lfc ; ^fB 300#, ffi^J 75mmTorr, jfn. ?f « rtrt 25-30mA, ^ x > ^7 
350-500VC? 7 7^-y 7 U 7 f L 0 d tl f± , ^ g|5 ^ g 4mmS. * S 300 A T M © ^ >^ t -f J 
7. ? -J&m<D&nm%^.J$Lrc 0 x h ^ t K P 7 5 > (THF)(1:6w/v)K1 ?§»^'li:fcPVC(33% 40 
PVC«h67% E'7 + h (4Ti/ri))S, •£ * & U — F #E ffi □ £ "g" 

Stif ^X^SIt + tXf-f 7 7' L fc o C tl tt , 6mmx >f X 7 ff^ H © ^ M ffi ^ ^ ^ T 
® L ft ^ «fc o K L fc o « ffi © B M tt 0 2A (c IE « * n T ^ S 0 ffl © H ffi M ?7 ^ * * 7^ - M 
SLtf^O>l(6x 6cm 2 ) © M ffi £ 3 ~ X 4 7 7' * ■& T , H 2AK IB ffi * tl fc H ^ »f 
Lfco 4f^f^> 7^ txfc«ffi©-^^X 7 U - 7-7 U 7 h S tifc«S31ISSP^ 
5 ^loillitiigj^tffiL, «tt-M-ftffi^?LMffi£ffi*^;b#fco 

[ 0 0 4 6 ] 

1-2) # *f ft tt r m -ft m % ?l tt ^ « ffi © m & 

m ct D tf ^^SH/^H© tf^*«F -3 fcff»«ffi©^tl© * 7 7 7-««^ P 7M© 1 

ffi t|g«^-7 h ($ fcttSS/iSftiS#©e»ttfeS ^-7 h )1?7 7 'J - 77°'J 7 h L fc 50 
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o ft © & *f m m k m l r f ± m m m 1 - 1 -c t h $ l & m w m % m m -n m * m m l t & « m * s 
lifeo ^«s^02Et^Lfc^sgt^a» it, x 7 y -y-7°y y h 2tifcM3il£^ 

, «»?§«^^<&Fe(III)/Fe(II)T^-r 7 U y 7 # )V 7- * 7 5 & (X ^ * 7 it fi : 60nV/# ) 
£M L TIMS L fc 0 HKHC^ L fc <fc 5 K , « ffi {4 M # * ft & X 7 U - 7 -7° U V h 

[ 0 0 4 7 ] 

1-3) M^WtStt&SM©@£{t 

Wffi^MESMSygTM L T, pH7.4, lOmg/ml GOx 1 40mM NaC 1 * # J? 10 /i 1 © « # « II 
MX7 r- MMMtM K Aft, 1R? LT£«ffi©Sffi£G0xtf WSlfttc ®* 

sn8J;5lcLft», * x 7 r - h IB fff m m v m # L fc o 

[ 0 0 4 8 ] 

1-4) 

2 BR * S - h n -fe )l n - X (NC) X h y <y 7 t & iR F £ b T # 9 X ,11 It H ^ ?L 14 & 
X h U y ^MfcMStf, H4A&C>'H4B1?^ L g HMS-SlX&tf ^n^^7";l^3-7 

[ 0 0 4 9 ] 

1- 5) 7^3-X-b: >+>--^fOffl Lfcftffi 

n m m s # «f a t * <o ^ibn-xcgs gg s js * »j 5g l /t 0 nm, o . 8v# f y */ * 

;PT?/W*^7^-©JIM&*££ffiM^LT^So Eft tt , fu !B 77^ n - X -fe 7 7" - 
^3$30#fig 7)V 3-X(C*fbT«JiS-p#SCfc*^bfcfefiD-pfeSo 0ig/dL% ^ L 200mg/ 
dL»fi©^;l/3-XttH7it)li^«JiS*#S C tftX^fc 0 fit a, 2.60X 10" 3 nA(mg/dL 
IliE^Stt, 0.988/cofco WfEISIIfr?., #18 <fc S y^- K «fc D M 

[HffiM 2 ] 
[ 0 0 5 0 ] 

2- D £mm<DMft 

[ 0 0 5 1 ] 

2-2) ^W¥WtcffittfeSWH<D@S{b 

ft II MESH f ISf iiLT, pH7.4, lOmg/mlGOx, 200mM 'J A 7 i 'J -> 7 - F\ 140 
mM NaCl^^^lO^i 1 © « # « M <D & X 7 T~ MS « S » tc IP tc A til Hf H L fc Vk , 
* X 7 7 - h & « ?§ T m & L tc o 
[ 0 0 5 2 ] 

2-3) n -7 -b Sff 

SP®©feSNcx h y -y ^tKiK^v Fc^^xiiitP^^^yLtt&x h y y 7«ffi^Mii^ 
, g f* M S S IS R tf n ^ ^ 7" ;V n - x -b y it - * g[ L fc 0 

[ 0 0 5 3 ] 

2-4) ^ ;l/ a - X -fe > V - * fO ffl L Tc ft «f 

7';P n -7 -b y+>--^fOffl bfe^flfitlfi^-rs ftftt, WfflESIIS^WffiK: «fc D 7';P3-7 

© S S Si ii JS * SfJ S L tc o H 1 2lt , 38V* r > ■¥ ;1/ 7 ^ * 

•b>^-©n§y«^»sgiSjSfiS^^LT^So cm « , 

;P3-7?§«(50mg/dL, 1 00 mg/dLS 200mg/dL) (C *f L ft JS t? # S C ^ * & L X V^S 0 H 
12(4, ^ 71/ 3 — X 4)- *f fc *f LA3!Wft»lW«JiSft)K*^bT^So Omg/dL* ^ L 200mg/dL 

?lfi© 7'^3-7fSiM?SI 7 S^iiJS^tf Btlft. fS^tt, SS.SnACmg/dD-t 5 , ffl IE ^ S 
(4 0 . 998 Tc -i Tc „ fff IB IS H (4 , 0 . 38V© # fc fg « J± T 7 <fc D ii fi ^ if ^ 7' ;P 3 - 7 ii 
B*ff6nSCi:S/T?LT^S. IfffHISS^?), M i! (c <fc S ^ -fe 7 ^ - E «fc D , 31 

it w * g it u m m m r xs m m ft w m v & 5 z. t * m m -e # 0 
[ % m m 3 ] 
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[ 0 0 5 4 ] 

m lk\C mm £ ft T ^ & M @ ft IS ft -fe > it - £ S }g L Tz o 
[ 0 0 5 5 ] 

3-1) Mffi©Sff 

ss m i - i tc i h $ l tc © t m u 7? ?£ t* & m m & m tz c 

[ 0 0 5 6 ] 

3-2) /Ht-byt-Clff 

« ffi * MESH «f S m T? m & L fz „ 0 . 05mg/ml 7 If i? y R tf 0 . 05M^ h U *7 1* fj )V $ t - h * 
^iypH9.6©*X7r-MI/§«^fflSit«TLfto ^ftfr?>, M * 4°C 1? 16H# m 
±S«Lfc 0 ^7Fll4at LT^;l/3-X»ftaf*-ir ^^>®^ft (2.5 jt g/ml)50,x Iff® 10 
lR?tlT^5*"7XliI(7y b?y^y^-tv'3f Maidstone, B ) * € ffl L 

[ 0 0 5 7 ] 

3-3) fj|S 

* 86 ffl 3-2fr 5 # fc ft ffi "fe > 9" - T* & £ * fr * -d tz o ® *p if ^ f - y f§ «j * 10" 5 Mfr P, 10" 1 4 M 
© H g S T M L fc 0 MM&^£±^*A-n5£M£ftfc?Lll7£aUTftffi^y 

t-taxLft. 7 e ^ > i: tr 4- f- > s t± m « s ^ f* m © it # is & t± . n ^ # 7 > * 

;l/+800nVt?SSft*'&feo fn^S, II — x)*TBP*^ — ll6(cj^Js£*nfe?Ll 

18§ICTiiAL/c„ BMEifo ic i 9 tiftlrS^ilJg L 0 H 13f± S ft IS * m L 

T^So MfBftlgT, tfilfkttH'^f >©Ifit J; f)HS^ci t^^^§ 0 ili^g 20 

t±, if * 7 y io" 7 m (i .o n a) t io" io m(o.5 /x a)?i e> ft 

[ 0 0 5 8 ] 

3-4) MM© MS 

n ssM 3-2? # ft a > -9- - * ffl ^ t s& w« jis ft « * # o i o" 1 2 m tr * 7 y m m m m 1 1 

«fc 5 tc L fc ft , ^;b3-X^y«l0^1£?L118£aCT^y^-©M^eaALfco ft 

•fe > 9- - © m m m js ft is * * m m s # «f m k <fe o w s l t , * © is m * 0 1 4 c ^ l k 0 

[ 0 0 5 9 ] 

HHtt, 10" 12 ME-^f- y««f}S»tfiD«a£^{k*M /x AT-, 10" 4 ME^^> 

ft ft*" 0 . 4 /x A T? & 5 C t ^ S L t l 1 § o If * ^ > ^ JS: ^ IB fff » * © * ME S ft tt * US 0 . 05 /x A 30 

-3 fc o iff ib us s ^5 c <d <t r> * m m <d % s -k y v- - n m m & in m -k # s © ^ feti 
[ m m m 4 ] 

[ 0 0 6 0 ] 

# ^ gt ® @ f* la c-s js tt g e h (crp) ft g -tr > -9- - 1± , n ffi m 3-m 3-21? isa t « * 

MSttM@S7??£ tc «t D H7EtC^ L ftfltcUL fe 0 K-CRP(0 .0125mg/ml) * M 
^ ffi 0J 3- 1 CD y ;!/ 3 - X H fb P » - If * f - > © D tc 7 
;^'J*X7r - M8fbS*(ALP)*CRP(&t;-CRP ; 0.2mg/ml) K ^ f 5 31 S SI « t LT 
ISffl L fc 0 ^ SS M 3-2© ^* ;!/ n — X © ft D (Cp-757 7i-il/*X7r - h (5mg/ml)^€ 
ffl LTz 0 HWfiSc^ ftfc^lif tgEftl«©CRP^?§P^^T®?PCRP?§?g^Sig L, H7Et^L 40 

*-fe y+h-©?LH7t ax L /to Hp-75/7x/-;Wi?Lll8taAL, C ft tt 
^ ffl W 1 19* a C T tf )«FiT 1 18' -\ gl 2 ft , « ffi $ 100 (0 7E) © It HO £ Pi * M C T S£ it £ ft 
MMW©fi^£ML/i : ^ -f > v -V ^ -150mVe ft?<i-tr > ^ - © U }I it;tt , vu 

^IS^flfSt j; D IS L, *©HeSttBI15(cSi|!5l Lfc 0 
[ 0 0 6 1 ] 

Hl5t^Lfc i a tC, 10" 6 mg/ml CRP/jfo. if }S ?S t *f f 5 « 8fE £ ft f± 0 . 75 \i At? , 10" 4 mg/ml 

crp/^ it jg fg tc *f -r s « m. it it o . 6 /x ats -3 fe c M is is n & z ft -b y 9- - 1± , t$n\c 

M^mmn CRPf^ fflfiDfea&t€ffl-e#S<ii:^5Sgt?#feo 

[ m m © Ms # ts. m m ] 

[0062] 50 
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[HI] M©M-fe^©fEM£:0^Lfc fe©T?, - o © MM tc If ^ ?L 14 W ft K B fig * 

[02 A] *M©MMlt «t t) £>£^©^ftX F U v ^Efi?nT^Sf»S5S^ 
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